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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently collect data 
distributively processed by respective arithmetic 
processing units(APU) in a parallel computer. 
SOLUTION: In the case of collecting data arrays divided 
into 2n small arrays and distributed/computed by 
respective APUs as one array in the parallel computer 
system provided with 2n APUs to which identification(ID) 
numbers 0, 1,..., 2n, -1 are given, individual storage 
means and communication means, a number N' obtained 
by inverting the value of 2i-th digit of an ID number N 
expressed by binary notation is allowed to correspond to 
the ID number N and operation (i) for mutually 
transmitting/receiving the arithmetic processing results 
of data arrays between the APU of the ID number N and 
the APU of the ID number N' is successively executed 
from i=0 to i=n-1 . When j>0, arithmetic processing 
results obtained up to operation G~D are transmitted/ 
received between the APUs of the ID numbers N, N' in 
addition to the arithmetic processing results obtained by 
respective APUs at the time of operation (i). 



LEGAL STATUS 
[Date of request for examination] 01 .06.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 




http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAABaquxDA41 2020501 ... 2006/03/20 



Searching PAJ 



2/2 ^— v 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAABaquxDA41 2020501 ... 2006/03/20 



(i9)B*H#fW (j p) (12)^ li^P^^fS (a) (iDftVf-mm'Amm^ 

#182000-20501 

(P 2000-20501 A) 
(43)^MB ¥J&12^ 1 £21 B (2000. 1. 21) 

(5Dint.ci. J mmm^ fi t-^-k 

G06F 17/10 G06F 15/31 Z 5B045 

15/16 390 15/16 390 Z 5B056 



fS«* W*JJI©&7 OL (£l7H) 





#1^10-188840 


(71)ffigiA 


000003078 










(22)tb®B 


3pj&10f£7fl 3 B (1998. 7. 3) 




#S5J 1 1 m J 1 1 ffiTftm&M ) 1 1 HT7 2SM 






(72)f£Bji# 


±« 






















(74)ftSA 


100083161 








#a± *wn mm 






F^-A(# 


■3%) 5B045 AA07 BB02 BB28 BB47 GC02 








GG12 








5B056 AA04 BB45 DDI 4 FF05 



(54) mwv&m mmm-wmisXTA&tf^<Dm»!&m$iWfflo>mm3>m 



(57) imm) 

iMfc^m mwmno, 1, 2° 
* 1 inmmzmm-tzmz, mmm^N\ztt^2m& 

ffiStCigSffi-T^^ i*i=03&>6i=n-l *T?AS 
^fT^o j >0&& j IcMLTtt, JftflM ORE 

«lC«t*«SIffla!tt*tCjp^.T»^ (j -1) 




( 2 

1 

ted; 0 #fifliil^Tf-^ £ff 5 M^Jif- JT 

©s^aaagfi sc#e $ n^m-wmmmm-cmw-mm £ 
ntz^— ? mm&nzt i -^(Dmmzm^T^mz, 2" 
i$<DmMm$iW.\zmm i %o, i, -, 2- 

#U SI8iJ#^N^^Sa«{C*fL2itftT^bfc 10 

N ' <75^#MS^SO^-effiStCit§«TS^ i £ i 
= 0*^i=n-l STWI^fT^i, j >0£c-5 j fC;JtfL 

mx-^mwrnmrnmiz^^mMmm^mzm^xmrf 
( j - 1 ) ^-eT#e>nfc^«aa^$iSsm-rs ^ 

A. 

[f»*3S2] l*OUgiJ^$f1-5 (2" +k) £>CD 

mmmmmmt, z\nz&mwwm%iw.\z& 

v-X^-AfC&t^T, (2- +k) ^CD/hHH^JiC^fiJLT 
(2* +k) £E • SlJai^fifc 

^-^Ba^j^s^i^osa^jic^-r-s^tc, mris (2 

■ +k) #©^3fMaSBSci@giJE11#J£Rtfffi«^g: 
*<iAfc (2- -k) #©rll^Sg«*iPx.fe2■' ,l 30 

m^tzzmw-mmmmm&Mf&i*, z.vm.w.mmimm 

«f*«fiK-r^2"' fro^af^agEBicf&BiJS-Sfo, 
1, -, 2"' -l£tt-^U ^'JS^N©f*#^SS 
B(C*fb2ilffiT"«Lfc^iiS^N0 2 i <D$L<D®L?kK 

j£g«T-5i#f£ i * i =0frt> i =m*T?ia^CfTlr». j 
>0UZ> j icML-Ttt, J&f£j©f8HC N=S2" +k& 

«J|C«ia«i*R^*^ (j -1) *T?T»6nfc«3|tftl 

asH^6tt»f^ (j-i) *TT»snfc8*iM&i!*& 
**jt«-r^>citc=to (2- +k) ^©sMisi 

fC*3V>T (m+1) (HlO^T^-^E^J^«SgS-t3--5 

CfiW<JS3] HWomflB 1 **-*-* (2" +k) tr© 
cfcO#^MaaBWT-^-iS'»SS^fi : ^M^Jtf-^ 50 



&B8 2000-20501 
2 

^X^AiC^T, (2" + k) <@©/h@H?>JlC^tiJLT 

(2- +k) fcoawstfflasBKfls • mmmmznrz 
r-ffim&nzfi-ootB.mzmm-r&mz, z\<d (2 

■ +k) m^—^mmiz (2- -k) 10^©/^ 

ejukjmru we (2* +k> i$<Dm.w®mmw.\z, 
fljwEis^fM&tf (2- -k) tt<Dm 

^ans^D*-^-" #^e.^s^#«aa^fisf^ 
jbjsu ^©sl#fi^la^fi»^^-r*2■ ,, 
t&mmwizmvmn o , 1, -, 2 ,ti -i£##u 
agijs-^N©^«iasBfc*rL 2 mm-vmvrmmm 

i =m£Tl!#:fTV>, j >0&-5 j tC^fL-T, Sf£ j CD 

mmtz^^mwu&mmmzm^xmif (j-n 
f#enfc^»Mafe**^«-r^^<i:(cj:o (2° + 

k) #©Jft^a^BfC^ViT (m+l) mn&ft-VT 

-*mm&mmtmz> z. t ^mmh-t^m^mwrn^x 

[f*3fc3S4] n>m&£n, mtO^T, H#C0^giJ 
^*#-T-5> (2" +2" ) #©attM&S£B<!:, Ctl<=> 

fgi^iA, c©jim#a{c«fcD#«@Masfiwr 

^-^CDSgSrff r>M^JW-*«l5>X^A(C*5^T, (2 
n +2* ) «Bc7>/JnBE^J{C^#JLT (2" +2° ) #©8* 

-?v>umizM%iT&mz, mm (2 n +2- ) ^©anjit 

Ifllgfl5 2' #*»6«tsyjl/— ^G, £2" 
S^-^G, (c^fiJL, SfcWE^-^E^JSrlHifc© 
2" {ScD/hE^Ste-SE^A, £^©^©2" e©/h 
EJU^S&SE^JA, C0 2 0IC^JL, ^©E^JA, , 
A 2 S-tn-fn^P-^G, . G, tMJStJWT^IE, 

^#«aa^ff^, i/^-^G, ©2 n ^©snaasi 

(Cf5SgiJ#^0, 1, 2° - 1 NSU#^N 

(Dfcwmmmm ic*f l 2 its-c^ u n © 2 • 

OMTftlCSSirsaW i$ri=0*^i=n-l 

*TjH*fT«r>. j > 0^-5 j tcMbx, mi¥jv>mzm 
S'JS^N, N' ©si^asBWT-^^masfitcj; 
a*»«ia!te*i=*pAT»^ (j-i) 3z-c-cmztitcL 
m»mmm^m^mr^z\^z^oi/)v-yG, f^t- 
e^ija, zmtszitzmi oigi, ^-yc ©2 

■ #©jR»fflI81i:ISiJf^0, 1, -, 2' - IS 

aSU#^NCOiSgE«iaSfi(3*fL2ittftT«L 



( 3 ) 

3 

= oa>e> i =n- 1 STiMifcfr^, j >OtZZ> j iCttb 

t, ^ j (Dmzmwmm*, n* cD^»«ass«WT 
i) ZT-T-nznfzmmmmmmzm&mTzztizj: 

ssetcBH^jA, £i£«-r<sss3CDxg,i:£#u iei 
(Dumtm 2 ©xe^M^jtcuff bfe^tc^ 3 cdxs£ 

ff^c^ciitcJcO (2° +2" ) 

T, 

[& 1 ] 20 
2"> +2"2 + 2" 3 + ••• + 2"* 

fflcO/hgH^J (fib, n, >n, >n 3 >->n k ^0) 
[&2] 

2"' + 2" 2 + 2" 3 + • • • + 2"* 

[&3] 

2" 1 , 2" 2 , 2" 3 , 2"* 30 

^^^n^'n^u-^G, , g, , G k titki 

2«i ^ 2"2 j 2" 3 , *** , 2"* 

^©/ME^J^^n^'niH^JA, , A, , A k tLT 

G, , G, , -, G k t&l1tfHzZlfc-3liTftm-m 
Wt&m^fr^, 1 ^p^k&S&plCttU tf)U-7G 40 
, © (2©n p ifs) #©^Jpi^3gfilCffi{5?'J#^0, 
1, -£tt#U at8'JS^NCD^5ilSSBlc*tb2it 
teT"SLfc^iJ#^NCD2 1 ©fiiOt^Se^tfcSf 

- ? ffi^j vmwi&wi&M&mmn n ©^»5assB t 

f£ i * i = 0d>£> i =n - 1 STJW&ItH, j>0&-2> 
jlCftLT, mft j ©f&icS&S'JS^fN, N' 

tifflTMsiisi tc cfc -s ^5as^ izDuz-xm 
ft (j-i) STtf^nfci»ffli«S5Mii-^» so 



&ffl 2000-20501 
4 

C<htCcfcO^-yG B rt©^MagBT"x-^BH^iJ 

a, **iSS$i±s^;p-y^iSp^^fTL, 

WIS (k-1) «7bfc», i^l—;/G k ©^»^a 

ssb^sbh^ja, ©jsffiig^^y^-ra., <nm.m- 

MgBS£i£fBTS^;i/-:/fflXgk£|^U &tc, 
^-T/G, ©^^SSBtcm^SnfcSH^JA. (O 

^>±x(DqizM^^)i-yG, izm-rz&m&mmmw 
izvkmr^Lt'hiz, 7)i-7G a (Dmmn&wmmfr 

*-yG M1 co^#jassB^e»smL-fcSH5>jA D ., , 

-. A k V>mW%i^*>?)V--7G,- x <DfaWtim%im\Z 

inm-r-s^-ywisp^, p = k-i*^p=2$ 

T p icW bTK«M('HfTT-5 £ i: IC J; <0 , 
[S5C5] 

2«i + 2"2 +2" 3 + ••• +2" k 

&(vm»mmmm\zio^T7 : -5>mn&Mi&-2ii:z> c t 

£ mm t -T -5 m>l Him -> X A „ 

&'from-&, p>q&Sp, qfCOl^T, 2° iscomW 

MJSSB^e.?i-5^;i/-yG A x-iis$n^f$nTVi 

-5-x-^IH^JAi:, 2' ^OSIlIgijii^&^i'^ 

^-^g, . g b rsTmmzvk&mrzmz, 

^G s <7)fJ:^^^,®^$n-5 2' , #©^MasB^^ 
JU-^Gb (0^aCMaSB<!:l*tllC^$-frT^ 

-^g. o^ff^agfitc^-^gH^ijA^^-r^Jt 

n^2"-' ^-cD^^S^B^^^^/h^U-^a, , 
a, , a, (r = 2- ) (C^-fiJbT, ^-^©/h^U 

-^i^-ycB fflr^Miai8tt$i»i 

<nm.w-9mmm\ztt\->T, ^y)v--? ai tc^-r-s^ 
)v--7G i nmwmwmwfr z^-zmmB&mmLfz 

ibifJV-zTa, ©jg^agBWT-x-^IE^JB^ 
*fT-rs-r-5>^i:(Cj;0, 2" i?©$lflE#l3gBi: 2' 

■^©^iaagBicx-^gB^j a tx-^se^j b 

^*|->X^A V»T 2 ^©{«»5fiaSBP^T^-^ $r 

Z'l^^jjiz^-pzmzgiinmmxnii, mmmrn 

m2©itmx@t^6^o, C©Sgl©jHmxSi:m2 
ta->x^A©?a^sgBra©iim^feo 



( 

5 

[0 0 0 1] 
[0 0 0 2] 

commz&^xu, Mx-ttmmmmteiiiz&v&mMm. 
mmmw, fc'b&miz&rtzipMm^mMVite 

x.z>tztt>\z mwms. © (rj ji^bt ^ „ z. <d 

[0 0 0 3] mZ-&tP>bW>mT"&tli-£, W, I f-tpCOfp>L>$: 

u tnt'not^^ > h^r i -^co^jaa^fKc^ 
mz\t, mmmm^B:iz^io±y^>hmwoyfp^ 

a it a n a n °m] pn 

a 21 a a a„ a n ^ b„ 

°3l a n a ii °M 6 3l b n 

«4i a a ««J [pn b a 

[0 0 0 7] 
[&7] 




CD <t O tCffgWff t>tl2>* 

[0008] z\<DMfr*>w>bfrte£.oiz, mwizm?m 

(a,, Sfctib,,) iCO^T«fT^V^«^J^lCOUT 

cd x r- y Tff j»j c ^ ff ?y a com- vtn & ff ? mm ^ 

U^C-fcSrigfrf-S). AX B = CCD§|-Sl£ 

HJ6bfc»T?a»JOBR«-. Ji«5£Tm;U£ff?iJCCD'>& 

< t b%i i ff £m 2 fifox-^ rz>*^ i n t.m 2 ^j©^ 



4 ) 4$|H§2 000-20501 

6 

[0 0 0 4] £fc, aHBt»W-C*fttf. fllAliflimF© 

«k$mhu ^n^nco/hmi&z i ■ootzMummmiz 

[0 0 0 5] 

*«6ffH)E*Jfl«e>*. fctA«, 4ff 4W©ff5»JA, BCD 

4 ^co^^ssBT'Hsg lt 4 ff 4 m<on n 
c^ffft^t^^Ai., a, b, ccosm&tn^en 

20 a,,, b,,, c T'&>T(D&5\zmE.-?2>o 
[0 0 0 6] 
[|Sc6] 



*13 








^12 


^13 


Cm" 


*0 






C 2l 


^22 


C 23 


C 24 


*33 






*31 


C 32 


^33 


^34 








_ C 41 


^42 


^43 


C 4*_ 



30 [0 0 0 9] Cine>©^)SSr— &<t?2>£X.<D£oiZU 
-5. (n X k) <@^e>^-SHa^JX(nk)^S)0, ;n#n 

#©^ffMssBic^#j$n, ^jx«iiB'J#^icD^» 

MIiiT«X(l),X(2),-X(k) , l&JS'JS-Sf 2 CDgi[J¥ 
jffligBTttX(k+l),X(k+2),-, X(2k) COtfff^* 

^fiCDWTjlft^ff 5Cl<fctCj;D, n^-COMffMaSB 
38*E5>JX(nk)©tH|C|S**«r-3T«r»*««*fP*iftf^*« 

[0 0 10] CC0<i:^C0jlfB«l*t lT^-Sdi^jlfs 

40 ^auhoftftT&s. •r&to'S, «ajA«^»Masfii 
s^b 2 itmMt&mmm i*6t-^^w tzmmiz 

t£ tftllXU £> & ^^COT^. o T, C CO £&ffiM%M^M. 2 
75^fi©Ma, #iJA«jK®Magfi3 d^-^teiiLJ; 
5 i L fc 0 j^»:«aaSB 4 ^ e> 9 s — ? W J; o £ L 

iim*w fp ft: < ff t?nz iz\tskmmt.stmt»<omu.ifiu 
^ j: 5 \zmm<Dmfr% : ?*?>&L&T&< >&w$>z>. 
[ooii] 4-^comwmmmm^m^m^^miz£n 

50 tf. «SJC#iL6*l-5*fttLT^tOt>©««*W r 6tl 



( 5 ) 



2000-20501 



•5. *e*mnMfcT*fc»S#iaS!SHl, 2, 3, 

(i) vkm-gmziir-zmfr?} o^m 



4*tn-eft#i, #2, #3, #4tt<, 



[I] # 1 ©ffHM6*-# 2, 
[3] # 1 ©ir#ifcS»^ # 4, 
[5] #2©fHM6*— #3, 
[7] # 3©fUH6»— # 1, 
[9] #3®WJMi*-#4, 

[II] #4®W-J«S*— #2, 

[0 0 12] ^r-e, [1] , [2] , [3] , -H11©X 

2X,C, = N (N- 1) 

2wX , C: = wN (N- 1) 

[1] #2©W-JWi*— # 1. 
[3] #4©frJMS*— # 1, 
# 1 

[1] # 1— #2, [2] # 1 

ftwfcjwt. Ha?«j±^^#2, #3, #4icjtm-r 

[0 0 14] H©«£©afc@l!ctt 2 (N-l) 19, 
FtC (N - 1 ) w, MH*B#(C N 
£©^£te (1) ©^ffiidit^T 

£ x - ^ IE*in!f ic £ *i £ ^- 

[i] # i ©tnMs*-#2. 

[2] # 1 OfUm*— # 3, 
[3] 
[4] 
[5] 
[6] 

[0016] zwrnm^miz^ntt, mmtmm-rzz. 

2 (N-l) , 7 r -*#tt*tt2 (N-l) wl'g^. 

N=4Tabn«iim!cs-rsB#fffl«Hfri!ii© (i) <D^m 

©¥#TT&-g>. Ntffc£<ftS££fe£ltttj£#f«. 
[0 0 17] (4) Slffilgl© Binary IreefCck 

igBicffi*-r«><, cn« (2) ©;£&£&& Lfcfc© 
• x— 

[1] #2©frJH6*-#l. #4©i|-JM&*-# 

[2] #3K&ttanfcw-JMS*-#i 

[3] # 1— # 3 

[4] #1— #2, #3-#4S»i:*fif. 



(N-l) 



# lotme*— #4. 

# 2©H-#iiS*-# l, 

# 3©tr»i6*— # i, 

# 4 ow-jwsga— # i, 



[2] # l©tUMS«7*#3, 
[4] #2©ffl-JW**-#l, 
[6] #2 ©«■**&*—# 4. 
[8] # 3(DBtW1&m->#2, 
[10] #4©tr3H8*— # 1, 
[12] #4 0grJMS*-»#3 

T^)-5o N=4&Sfc£ffl«[3f&teJ:i£©12llT&£. d 
10 ®^ffi{C«tn«, P*Wtta^S#iI«±©iBftttil!l*& 
n-5. &i5, „C„ fipffl©gSfS^S qffl©S^SrS^ 
i&£-B:©&£^-t. 
[0 0 13] (2) ft«©MIgll;T-^5» 



[2] # 3©ttJH6*-# 1. 



— # 3, [3] # 1— # 4, - 

[0015] jM©3&*ft:*t 

(3) »#fiaa^Boi*M©ia^to-&{c*fLTM 
ai • mmmzmmzft 5. cna d) ©??*££&& 

Lfcfc©-?, #«*.«&©£ 5 fcff 5 » 
# 3 ©§f-#te*— #4 £ tCHfT. 

*Fim\zmfto 
ttmmzmn* 
[ooi8] co^ftcintf, 

fcfttf. ji«HSfe« 2 x log, 
\Z, Mti£WlZ (N-l) w, SH#K5flC Nw log, NT" 

N=4T?$>n&mm\B\mt (2) ©^£©2/ 

3, =f-^mmt (2) ©#&© ll/15T&<5o N 
!)<*t<64tt l b (ClI 7^-5 o 
40 [0 0 19] (3) O^fett (4) O^ffifCjt^Tx- 

$^«-&(c«jSLTt^«c^. (4) <D^m\tmm\B\mt 



# 2©fj-SL*SS-»#4 

# 2©fMMS*-»# 3 
#4©fr»iiS*-# 3 
#4©tH«S*— # 2 

# 3©tf"»ig*— #2 



Nil, ^-^Mfiffi 



50 



[0 0 2 0] J;oT, x-^^ftaiilMiaft^ifelc 

Stifc****«&BT**. £ ©J; 

«LT^:$nitt>©T, jimiCJ;-5^-^©SS^M^J 



( 6 ) 

9 

[0 0 2 1] 

©gg^fT^M^Jifff^X^AfC&^T, 2" ffl©/J\ 
BH^Jtc^-SiJLT2 n ^o«J|c«ia!SB»c»E*n*«J|C 10 

■ fcJMefSISK, 2" ■feco^StsasSgfc^JS^o, 

i, -, 2" -i£##u mmnN^mw-mmmm 
MiSB^iM^N' ©^#$aai£B©fSTis2icjai 

£«-r*»f£ i*I=0*»&I=n-l *-CJH5fcff 
j >0tt« j {C^LTte, »f^j©KJC, ^SUS^N, 

i^*lc»Dx.Tit^ (j-l) gTTff&n&ttlNWBIi 
S£j£§«-f -S^id^D 2" #CD?R^«iaiSBWrn 

[0 0 2 2] *fc. »*B2E*©»Wtt, H*OBWJ 
^S^TT* (2" +k) cn^.=& 
«»fflagBfc#*»JSTSffl»J8£tt*fi*«fctfiim# 

-i'OSSSff'SafeWW-fltW^X^AtC^^T, (2" 
+ k) fflcD/hffi^JJC^fiJLT (2" +k) ^©SlffMa 
SfifcfrHS • JRJM&SSnfc7 f —:$'E5>J*Stf 1 -=>©E 30 

mtz&m-rzmz, mm (2- +k> ^©jgMiit 

KfflBUE«*&Rtf (2" -k) #© 

sjbisu ^©^sff^aasB^^«fi5c-r-s.2■ ,l £•©»[ 
siMaisBfcia»j#^o, i, -, 2" 1 -i*f*# 

wmm&m&mm^ n ©isff&agfi tasus^t n • 
o«»«ia(ftfioiiiiTfflsfcaa«-r**SM^ i £ i = o 40 

ftiomz, n^2- +k«t*«»j#-^N©je(ff«ia» 

BA^tt-t©8i[Jf«H!fifi©ffliJ|[«ia»*RtK»f^ (j 

-1) *TT»&nfc«jwastt*sai«u n>2* 

+ k«:*M»J##N<0«[J|[fiia«fi36»6tt«f^ (j- 

1) stt# ^ nfcasuwaa«*«:anrr * z.£iz£.o 

(2" + k) #©«fjl!ligEti3V>X (m+ 1) 1© 
[0 0 2 3] Sit, W#JB3e*W>Ri5i«. BW©i&BiJ 

^t^rr* (2* +k> ftowmmmmmt, cn<=># 50 



43118 2 000-205 01 
10 

mwmmmm\z&*ttfc-rz>mwm&mwi$£zfmmm 
etsflt*.. z\<Dmm^&iz£r ) &mnmw£mmT*7 : 

-*©SgSfr5MmW«->X5SM;:43l>T. (2' 
+ k) OW/jNffi^JtC^fiJLT (2* +k) <f<Z>8*JM&2B 
Sfitc#E • ^ffMa^nfc^-iJ'BE^J^fftKl 
5>J»c^«-r*KK. z\(D (2* +k) fflw^-^IH^Jic 
(2- -k) fflC^CD/hE^JSriiip-rS^tT^fST 1 - 
^E^/hEm'*' fi#©E*Jlcl£!RU 1MB <2" 
+ k) #©«J|^gg«fcflJMe**Sfcfttra«*8:£ 
Ixfc (2- -k) #©^l^$!laSfi£^JP;t£:2■♦ , # 
*>&fc*«JM&SI£B»S»fi!EU £ ©asisaaagBt* 

^«iS-r^2■ ,l ttomwrnrnmrntzmm^o, 1. 

-, 2"' -i£tt#U MUiJS#Nonffffl9SBic 
^U2JlteT■^Lfea^)3lJS^N©2 , ©&©i$c£:5t!|££ 

■s, BfjB2^-^sH^©ai*^aiSS*^^ij#^N©8i© 
^agfii^gijs^N' ©a*jM&ssfi©iB!T?«KK:j£ 
gmrssife i & i = oa>6 i =m*T-iia^ff^, j > 

OfcSjKttLT, «M£j©Rfc:, MSUS^N, N ' © 
^#maSBffflTr^*^aSfilcJ;Sjg*Ma^lc 
JDATfilflH (j-l) g^T?»Sn&i«»MB*&i£ 

sfflt-sjitck?) (2* +k> -&(Dmwmmmmz£> 

(m+1) H©««nrx—^K*J&JIM*S 

[0 0 2 4] »*JS4|B«©5!BJtt, n>mft£ 

n, mKOt^T, H#©«»J^*W-r* (2° +2" ) 

#os»jfliiit, cnsftiRUcfflasB^^^j** 
•r-g»<@S'Jiaii:S«*5ctz>'am^s<i:^«^, £©a«^ 
mz j; o ^ifflagtPiTf-^wMf^iT 5 m^jh- 

*«{->X^A{C*d^T, (2° +2" ) fflO/jNBEJWca- 
ULT (2 n +2' ) ^O^flC^a^BfC^iH • 
a $ nfc^— * E3*J * Wtf 1 ~D <DWM \zmfct -5 185 lc, 
gflffi (2° +2" ) ^©m#®aSfiS-2 0 #j6»5&* 
i^-^G, £2' fifr*>t2.Z>if)V- 7G, fc$HHJU 
ifcsfrfB^—^K^J 2" fi©/hE?Ua>S>&-5E 

FIA, h^(Om(D2 m f@<7)/hia^J^?>^ ; 5B2?'JA ! ©2 

, , g, izttfo-3»Tftm, m&i&w&n^, >?)i-zr 
g, ©2° #©«jfiaa»fifc«i»j#^o, i, -, 2 
■ -i£##u ^us^N©^»saasBtc*fL.2jt 

i & i = 0^6 i =n - 1 STiS^ff ^, j>0&-5 
# (j-l) *TT#6nfc«»«ll!«S**3ISfiir* 



( 7 ) 



11 



wmno, i, -, 2* - 1 $ft#L, wtwm^NcDffi. 

TtiSlCi£gff T£8lf£ i*i=0*51=n-l*T 
«#tfr^, j > 0 j lC*f LT, Sf£ J ©^iC^SiJ# 

^n, n' o«#^asHW-e#^5ass»(-=t^>}* 
j^a^ic^T^ (j-i) ^T-r-#e.nfc^* 

^B2^J^r*i^$-B-S^2(7)Xgt, y^-yG, 3&^^ 
;i/-^G 2 co^iRff^aSBtcE^JA, y^-^G 

, ^f,^ji,-yG, cD^-^MfflsetcgH^jA, 

^iJiC^ff L^fCffSSCDXgSfr&'SCiKJcD (2" 

+ 2- ) i$<Dmwmwmwiz&^T7 : --?&Fi&m%iiz 

[0 0 2 5] Sfc, «^5ia«©%0J«, B#©it»J 
[|5c8] 

2"' + 2" 2 + 2" 3 h h 2 H * 

mv»^mm «su n, >n, >n 3 >->n k ^0) 

[&9] 

2" 1 + 2 rt2 + 2" 3 H 1- 2"* 

<Dv^> 30 
[&1 0] 

1 

2 n i 2" 2 2" 3 ••* , 2"* 

&>& : tn j etuf)i"-7G l , g 2 , — , G k tbiki 

[0 0 2 6] 



2«i ^ 2" 3 , ••• , 2 W * 



40 



fio/ME^Js-e-n-^niE^JA, , a, , — , a, llt 

G ( , Gi , -, G h fcttJfc-^W-Tfl-E, B 

1, -£tt#u «9J##No»t#«ia8«K*rb2ai 
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f£ i £ i = 0t^<=> i =n - 1 STJlKiMf K j>0&-g> 
j tC*fLT, j ©RHwBJMB^N, N * cDJS»$aa 

SBMTMMisi t =t -a mw&mmm iz do a t* 
ft (j-n s-cT#6nfc«»jaa!«s**assm-r* 

dtfc^O^lz-^Gp rtOrSS^aaSBT-^-^BH^J 
A, ^*^$i±-s^;u-^'rti@p$*fi : L, if )),— -/ 
[*3Xg (k-1) !5«7Lfct, yjH/G k 

ssb^&ejua* o^ss*^y;i^-yG k -, <d^w 
MssBicjtm-r^^-^wxsk^nff u 

Bfftsss. y^-^G, ©B3¥magfi^6q>p& 
A k ©BJMSjKfc^-yG,., (Dmw-mmmmiz 

mmtZiffy— ^ffllgp*. p = k- 1t^<=>p = 2 £ 
T p (CM UT^HEtcllfTT^ H £ ic=k 0 , 

[0 0 2 7] 

[&12] 

2«i + 2"2 + 2" 3 + ■••+2"* 



[0 0 2 8] Z\(Dmz\t, kiO^-^Ig 

1, 2, -, k^M^JicUff U l^s^k-l^s 

ic^fLT, if ji—ypq urns ttmihit'mM^mAifjv 
-ymxe (s + D ^siff-r^citT-, ±#:co®«tc 

[0 0 2 9] St*«6fE«?55gBJte, W^Jg4S 

<Dif)l-7mT~e)7 :! —i?3£&£:?toM&, 2- ^•©Slff 
jaaSfiA»6&*^;u— ^g* TM$n#t$nx^ 

^X-^E^JAi, 2" ^©B^MaSfi (p>q) a» 

8^^.^— 7G, T-mjs^n^stiT^s^— 

?"JBt*, y;i/-^G„ . G» MTffiSfcSISBf 
(C, iOW-^G* 0&M^SK$nS2' -fe-CD^M 

I8I€^H7G, o#SI#MagBi ltti \zttfo 
-yo, , a, , — , a r (r = 2° ) fC^fiJUT, # 

^E5«JB*aiSB-r*»f^ i *, 1^ i ^ r&* i (CM 
LTM^JlCUff-r-ST-S^iiCctD, 2° •feCrSffMa 
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m b s * m s * * c <h £#m i r * . 

[0 0 3 0] W^JSTfBmw^^tt, W*^17!» 

m 6 ©vi-rti^fe^oMjuw-ffts^x^ASrffl 2 

[0 0 3 1] 

frfffe&^X^Att, 1#©*X h©iH¥Bl t 8-h<Dm 
Si!lI8i2-l, 2-2, -, 2-8T*W$nt^ 
*X h ©*[-»«£ ttBJBBfi 3 tlfl?t4, jjMfL 
MSSB2-1, 2-2, -, 2-8©#^(Ctt, flgS'J 
Eft8t5-l,-5-2, -, 5-8<hilffi^&6- 20 

1, 6-2, -, 6-8)5«iA&nT^. * 

*6Ifl¥ft6-l, 6-2, -, 6-8£ilbT±B 
fffflaSB ICi£«$tt&. i»»ffllgi2-l > 2- 

2, -, 2-8Ttt#*«91ST&nifc«*©f|-J|t*fT 

[0 0 3 2] Hi IC^LJtM^JfhgB^X^AWBJdci:: 

®»JB»COHTKWr*. H2tt*jttfi©W»K*W-« 30 
Baitr»« -> X ? A OftJHaaBB W©il«^ffi a ft* 

[0 0 3 3] HMIS12-1, 2-2, -, 2-8 
©i&5?'J#-*f£^*Vg-*no, 1, -, 7ib, Ctl?>*2 

its© 3 *?!©&£ LT^ST-st^-tve-'ti ooo, ooi, o 

10,011, 100, 101, 110, 111 8X11^©^— 
^^e>/&-5Ba^JA^n<l©x— &ti*z>t&2> 8<@©/JnBE?iJ 
a, , a, , -, a, (C^#J$tlT, 8#omii 
12-1, 2-2, — , 2 - 8 lCfiJ0^Te>nTVi-5o 

^fcwraaajM&asffofca. BH^jA©sm^±x© 

IMilf l:»^taJ6S ^ i &45, i2 

Ki*v»T*«[3waass«ic*»*»nfc 0 1 ittn^e 

[0034] ilXfy^iLT, 2° ©&©&££!)£ 

(o«c&tfi. ift6tfoin) $t»-f;:gc£tas'J#^ 

<tbTfco^»5!iaigSt©^X"5 :r -^^3?^-r-5. < , ft 

^.tftagtMase 0 (000) umrAassi (000 , m 
wn&mmm3 (01 0 teBfffloaBB 2(010) tnia©^ 50 
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-*£3c]ftT&o ftttff*L9gBlc2nflCDB3k«f*£ 
[0 0 3 5] S2Xf7^B, 2' ©ft©&£jK!i£3 

^£32«t&. MAtfttB-BaBB 0(000) tsBBBa 
sb 2 (010) , *sB$aaBB3(on) izmwmwmmi 
(ooo tf-^^»t5 0 ^©u#, BAtfftBBag 
«o*^^maaK2^©gi«xtt, mwmmmmo 
a#cj:*«j|c«s*ofl&c« 1 x^-y 7T«»aa»fi 

•6. £nKJ:0#»BBaBfiK:4nB©BBa«B£ 
[0 0 3 6] 3Xf7yibX, 2' ©&©& 

nre^-^sxB-r*. M*tfttJHaa&Bo(ooo) « 
^»^a^B4(ioo) , i*^ase3(on) teis#$a 

aSB7(lll) t4nf©T-^^t5. 
aBfi£8nfi©B*rt<B£D, Sf^^T-TS. 
[0 0 3 7] &_hi£'*>ifiB#Btt«»* 2 3 = 8<@fC 

BJf*2 4 = 16«fc##JLl6#©BJM&aBfiK 
4Jl»Tiim*ff&"5«-&»Ctt. ±i£Lfc8:fr£iJ©i§-&{C 
Jt^T £ ic 1 X t- v ttzO, ^SP-C 4Xf7 

rt&5. -Bid, i^fl:^N<@ic^SiJbN#©}*»ii!ia 
«B»c*^TfflB*fr'5«^tt, ±izli©*)**^ffl b 
T, X^yTB log, NXIS^7T4. 
[0 0 3 8] #BB©B*©«Ufl»«KO^T£rF«SE 

t^. ^jA«sE^j©^:^^*M(word), B^BaBfi© 
fcB*nTir»-5t>©fr*. KwffiibxtiM^Jtt-fltx 
2° tg$nsi^i:^ux#A«. c©ttB*i&, b 

»BaSBM©aBK:J:oT«BBaSB£«aBE9J£ 

*^B$raic^^T^-rs. — bk^-^ssibt*© 

CB-*"-&ttmTtt 

T = A + BXW (1) 

r-sx-^atrwtof.TiiiwjimJc^T^t^sBt 
pmizitm-tzmx'&K), w^-^a <word&) , b 

*i 1 word^fc 0 ©!]Ei£B#P t f]T;&£. 
[0 0 3 9] t'— ?OMOXfy 7$Cte log, K=n 

m-3-3?rt>tl2><, SmXfyyxgg^nSr-^ili 
(M/K) X2* [word] Tfe^.,, x-iJ'SMtword]© 
t 1 - ^ * £fSI?:$aa2£« *3 ts & z> © iz&mte 

m&mnmfkit&m&nnM&mmo 2 niHixso, jug 

[0 0 4 0] 



( 9 ) 
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[ft 1 3 ] 

1 = ^-2(2" - 1) = 2 M (1 - -L) [word] 



16 



T (K) = 2 A log, K 

[0 0 4 1] itfeWfe*. #J;US Binary tree 

l^lc Binary treeW^T^ftffMSSeiC^- 

T, (K) = A log, K + 

[0 0 4 2] MiIffiISl*^#i8SM18IiCT 
-^flE^T&i&cax^r-.y^ftteiog, kt, rH3¥#La 
»B&fcDjl«HftfcS*T log, fcfc* 

T, (K) = A log, K + 
tU2>. L T, £ilfIB#ffBTo =T, + T, « 

To (K) = 2 A log, K 

[0 0 4 3] 03SOT4©^77«, ^WtC^^S 

0, fi£*»Binary Tree ©limbic ±3 (5)it©|il^ 

HT^Lfc^lOa, 10b^*^©^ffi© (2)iCCD« 
^, .i&MT^L7t*3Mfll a, llb75^*CD (5)iC©^ 
^LTW. HSlC^Lfc^lOa, llaSrttbfctt 

»i, ii«$n-2.x-^a^>^<, (i) 5£©a (iim 

£, *^H4tC*Lfc^l0b, 11 b£ttLfcfili6£te, 

iim^ns^-^ft^iK, (i) iW>a (iim5i^±tf 

j&lc^ntf, ^Jf£Mai£B»frft#'>ftcDl§^, ^ftw 
*©«5©IK©f*-&l$IW£«/hl8fcMi*., tHltoKiSfl: 

[0044] ts.&, m*-i£mnmw$i&<Di-t$v>)n6£tfr 
2 owsio#»«tt4fe*a ut ens icafltfw»ffl©« 

[0 0 4 5] ±E«lOI?JfiO»S6»cfe«r>Ttt, M^T 

*a* JwassB©*? 2 * c t *Kra t L 



+ 2M (1 - 1/K) B (2) 

ft«, K$mwwmmwiz&^Tn= i 0 & kihit& 

•5„ $fc, SmXf77 (m^n) Titm^tlS^-^ 
S« (M/K) X2- 1 [word]T*££. id, 
10 &mm&mz±7 ! -?Z:Mtr>Z><D\Zfrfr2>mfflT, it 

M ( 1 - 1/K) B (3) 

U #XT-^yiS{CM[word]©T r -^^«$nSo =k 

■ot, &m&mmmw\z5 : -?&mifiTzmzfrfr2>m 

fflT, « 



(M log, K) B 



(4) 



+ M (1 - 1/K+ log, ) B (5) 

$n-5«^JcbH£?BbfcO^TI¥i£TS^2 0*M© 

20 

[0 0 4 6] *mW\ZfrfrZ>&&mWm~>7s7-A><Z>%i2 
fr*©EJ>J£6$HRILT:, 6^0j|»IIgl (!&S'J§ 



^£0, 1 



Ma^B©s^{c2#<©siSLMagB (*19J##S6, 

30 [0 0 4 7] SUf'^ilT, 2° ©^WftSrMte 
S-tffcft£§aS'J#^<!: LTt-3S»fii8ii©KTf 

-i?£5zm-?z>o m^mw^mmm o(ooo> ttftjuto. 
ass Kooi) <t, ?«ffsaasfi3(oii) uiiMig 
■ 2 (oio) <fc, -t-n-ennecD^-^sssiftr*. 
Ma^B6(no) izmwrnwrnm am «^-r-<^ 

0~5 iC2 nfi©^— ^75^i*e>nSo 
[0 0 4 8] S2Xf7/T1i, 2' ©^©ft^Ste^ 

40 ^£3c8i-r-5>. ^jA«?«#®a^B4(ioo) «^Ma 

SB6O10) iO^-^tftfcfc***, ^©Kf,fiTiSI 

«aasfi6(iio) fijtmr^#x-^^/cC^oT-, 

^aSB475^^-^€rSffi-r^©*-<i:r-5. Z-CD^t- 
f&mz&O, «StlWfflaigfi0~3IC4nflO7 f -^ 
Tji, ^«aaSB4~7 SCfS2 nBfflf-^^J&Sn 

So 

[0 0 4 9] S3Xf77'm 2 1 Wfi©fti£:Ste$ 

«A««»4a3«B6<no) «s5*Ma 

50 gi2 (010) ifflJ5it*5. ^#MaaB6^6i^ff 
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[0 0 5 0] &mi&<Dl&mJZ$d^T\$, — fiStC (2° + 
k) #(D8i||^3£EBt'*tLT, (2" -k) &<D1%W 

nizzo, 2<Dmm-Fittz^£t$cv>mMmgiW.\z%iv io 
Tb2(Dmmvm-e>izmcfm!$.tTz>z\<£-x:, ±m i m 
i cD^MKMtmm<Dftm%)%:$:nz>z\ 
[oo5i] 'Aiz*mMizfrfr&m.pmw$t~>7>^-A<D 
Wi3<Dmm(DMM$ : m.w-?z>o ^nommiz&rt&m 
mmmmmmvmmTjmz^T, mt.vc, ie^j£6 
mv>'bmmftm lt 6 ^©siiigt (s&#j*^ o , 
i, -, 5) \zmo^TT^z>m-&iz-z>^T;wiwrz>. 

0 ^JA«12e©S^^G^^BH^J (3,1,4,1, 

5,9, 2,6,5, 3,5,8) T-£>*U;f, 4 67S^)iS^J 20 
(0,0,0,0) SrilAPLT, lecog^^^SHH^J (3,1,4, 
1, 5, 9, 2, 6, 5, 3, 5, 8, 0, 0, 0, 0) izTZo mW&mmmh V 

TttmrfH 6 is<Dmw-®mmm.<nfefr\z 2 teomwrnrntm 

B£ffl^-5o Z\COmt, JifEffU <Dmffi<VMn\Z&^T 

mmhttmizjiK), 8 immwmmmmm-zmm&n 

[0 0 5 2] *§ft^©)E^!c£>^Ttt, — (2 n + 
k) ^©^JfiaSBtcMbT, (2" -k) ^CO^ff 

MasB*snAfc2" (i #©}S»:mssbs¥*«^l, 30 

SfcHH^J^C^^T^>^c7DSm$2 n,l iCUIlTM 
mSSB^^eEU, iiKfgl »§i|M©®^i£N«CO;5■ 
&TM^Ji^Jp:RZ>'5 ; -^<75i^l^ H©tt5. z.n 
(CJ;0, 2<OS*T?«fj:^'a'®ccD^jaag«(cML,T 
fe2CD^CD»^lc2^Dfe«figi:-r-5>::<i:-e, JilBIS 1 

[0 0 5 3] Jfcfc, *%BJiC/5^^M^Jti-»«->X-T-A 

;b"£ (2" +k) «K»S!|*n*«^KOl»T, 2°" 40 

Hi*. E5>J©$MHBc#, 2" +2' (n>m) 
£r(C*fU (2n +2m ) ^©jRflC^SSBf 

[0054] *mM<nMmnz&ttz>mpm&m->x^-A 

1/T, E*J£6##JLT6#©i*JM&3£S« (i&5S'J## 
0, 1, -, 5) fcH D aTTt>«»6K:o^TRWr 
-5. 0 6«d©«^©^SaSgBmffi«^^B#*^J 50 
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[0055] it-r, 6i$(F>mMmmm&2-D<Dif)v- 
•f\z»mt*. siMiss^Hyi «its'j#^- o ~ 

ji>-zri<D4&m, ^^zsmMm.mm.if)v--y2<D2 

[0 0 5 6] ^-/li:i';Hy2TT-3' 

[1] migt4-«IMlglO, «1S15 
-iS»MSSB2*H^M^J(CHJSo (EI6CDlfS3X:r 

[2] &»&aSBi^ft£&l!&B4. SM¥M3=gfi3 

-«ffftia!S*5*rai^M9"jfc^!6. (Ei6©^4x? 
[3] mMmmmmo^mmmw&mi, iainit2 
y?\zism. ) 

9>j $ -a- s c £ -& . 

[0 0 5 7] Sfc, *^J6CD^CT>fe^— O0«tL 
X, BE^JSrlO^ffJLTlO^W^Ma^fi (^53'J#*§ 

0, 1, ... 9) K»JOaTTV>*»'&i:ovsTKW 

-r^o 0 7ttdo«^tcfe^sj«ffMasfimii«^ 

[0 0 5 8] ST, 1 O^CRIffllgg ^ 2 O©^)!/- 

•jizftm-rz. mnmmmmifji-? 1 unwise o , 

1, -, 7©8#T«jS3n*. 

2ttf&giJ#^8, 9®2^T'M^^o ^tci»#^a 

isiyjKy 2 © 2 fe©«sangii«T?, ±m&2 
<z>mffiz>Bm\zis^TT&'<rcjjmz£r), 

^3x^«y^cmc*a^-r-5. 

[0 0 5 9] ^P-y 1 £^;U-^2X'7 r -iS' 

[f] iR^Ma«B8-»?R^«iasBo, mMmmm 
9^t%mni} ! wmw.4&mmmmzmMo m7 ©smx 

7-y?\zm^o ) 

[2- 3 m»mmmm 3 -migi s , smisi 
7-MIS19, ^fiaa^fio-iasMfflSB 

2, tt&&9SB4^ftl!^9&tt6&rai$tt*jK:gg 
ft. (0 7 0*5*^ yaffils. ) 

[3'] mmmmmo^m»9mmmi, mnmmmm 
4-«j|[«ia««5. siMiii 2 -fftjMaa&B 

3 , m^Mass 6 -+m&mmmw 1 *w%mwzm. 

1&. (07©^67r77iCffla. ) 

[0060] z\<D^mz^o, 6-^(DmMmmmmiz^ 
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—Z/2fr<E>ifJls—-7HzmiB2tl1t : T—*<D#)l>—-72 
l*J<£>#BE« Binary TreeOD^^KcfcoTt^. 
[0 0 6 1] &>T, *%BJIC^^-5M^Jtt»«->X^A 

*tt*«||^a8filffl©iI«#S!W:, -hlEIH 5 ©Ifeljg© 

i, -, 20 izmom-z-z^&Wi'&iz-D^-cwiwTz. 
m 8 sc/n 9 ttc oE5>j22»sa©*dki* w*«»«ia 

«Blffla^te£l3#3*JTiKt-3 L ir-r*T&*. 0 8fC 
[0 0 6 2] 22=2 4 + 2 ! +2' T^St^S, ^"T, 



20 



§&SiJ#^0, 1 



nmmme, n, is, i9©ss[if$aagB 



(16fc) 

5^-72 

(4#) 

^-73 ; f&5?iJ#-*§20, 21«)^«aaS« (2i=f) 

[0 0 6 3] mz, mM-mmmmifJu-yi ©i6#m, 

^SMS^B^U-^2C0 4^W, *3<k£tiAI!f&a£B 

^-y3o2#MT-, ±mm i onm<Di&i&<Dj]mz 
&v&*<D>fj\,—7T*7 : —?&mi£z j &2>. z.n\tm8 

iZ^'Lfc^ 1 Xf 7 /A 1 4 Xf 7 Ti'ffi^t 
[0 0 6 4] H<B«tt, JLaEJB2*^»4JB3®*Jfi<OJg 

y;i/-7i cD/h^i/— y i 

[0068] z.<D&faifj],-7'fre>i-bir-2m.»mmm 

m&MIR-rZo ^^TUjSSMlgtO, 4, 8, 12* 

z.<D4&(Dmmmwmmizms~c, ^n-?n 
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